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DEVELOPMENT OF A PERSONAL, PORTABLE READING MACHINE FOR 
THE VISUALLY IMPAIRED 
Final Report 
DHR Contract #427-93-40-666 
Georgia Tech Contract #D48-627 
Project Goals  
The purpose of this project was to initiate development of an 
affordable, portable reading machine for the blind and the 
severely visually impaired. The project was proposed as a two 
phase development program. This contract is for Phase A -
Exploratory Prototype. The goal for this phase was to produce a 
"bread board" prototype. The prototype was to consist of a hand 
held optical scanner, a character recognition processing 
computer, and a speech synthesis module. 
Other goals were to perform human factor studies on the blind 
population in order to house the machine in a functional, easy to 
use package. Another goal was to survey existing technologies 
that were transferable to the reader in order to keep development 
and production costs to a minimum. 
Due to the failure of our prime electronic subcontractor, Lane L. 
Fowler, to perform adequately, a working prototype was not 
completed under this contract. However, information obtained 
during the course of this project was directly applied to the 
successful reading machine prototype for DRS client Ken Strozier 
in October 1985. 
Summary of Objectives and Work  
The following is a point by point analysis and summary of CRT's 
proposed statement of work and resultant work. 
Office of Interdisciplinary Programs 
Georgia Institute of Technology 
nu, 	A Ural ot the Unwettsity System of Georgia 
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1) Design and build hand-held optical scanner; test and  
refine. - Subcontractor reports experimentation with 
Micron Technology's IS32 Optic Ram chip for use as 
the electronic "eye." Descriptions for use of this 
chip as an optical scanner were published in 
the Sepember 1983 issue of Byte magazine. He relates 
difficulties in interfacing optical data to a 
processing computer (Fairchild F9445 CPU). No other 
details of development were provided to Georgia Tech. 
2) Design and build character recognition processing computer;  
test and refine. - The subcontractor reported that he was 
building the processing computer based on the Fairchild 
F9445 CPU, a Motorola MC6801 8 bit micro-computer, and a 
Zilos Z80B. He reported difficulties with interlinking the 
devices to each other. These components were not delivered 
to Georgia Tech. No further documentation was provided. 
3) Design and build speech synthesis module; test and refine. 
- The subcontractor reports that he prototyped a voice 
synthesizer based on the SSI 263 voice chip. He provided 
A. J. Bradshaw a tape of the resultant synthesized voice. 
The subcontractor was informed that the speech quality was 
inadequate and inferior to inexpensive off the shelf 
synthesizer boards. This meeting was the last contact with 
the subcontractor. 
4) Perform human factor studies of end-user population and  
determine parameters for complete unit design. - CRT 
personnel performed an exhaustive literature search on 
reading machines. CRT also interviewed Georgia Tech 
faculty with experience in optical recognition to determine 
technical feasibility related to reading machine size and 
cost. Blind individuals were interviewed at Atlanta Area 
Services for the Blind. DRS counselors who deal primarily 
with the blind were consulted for their recommendations. 
An engineer who had worked wih Telesensory Systems during a 
similar VA sponsored research project was interviewed for 
recommendations and insights on the difficulties 
encountered during that completed but unsuccessful project. 
The above information was assembled for the unit's system 
design. This information was later applied to the 
aforementioned project for Kea Strozier. 
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5) Design and building housing and controls for electronic  
components; test and refine. Due to the failure of the 
subcontractor to deliver the electronic assembly, CRT had 
nothing to package, test, or refine. 
Non-Performance of Subcontractor  
From the above summary, it is apparent that this project was 
compromised by the failed performance of the subcontractor, Lane 
L. Fowler. 
Mr. Fowler was selected as the subcontractor primarily due to his 
successful performance with a software modification project for 
Georgia Tech/DRS. In that project, Mr. Fowler was able to modify 
and write software that enables a blind person to operate Lanier 
Word Processing equipment by speech output. He accomplished the 
task at a much cheaper price than compared to other internal and 
external engineering estimates. 
His price estimate for this project was considered low and was 
much less than the Georgia Tech electrical engineering personnel 
cost. (DRS could not afford the project using Georgia Tech 
electrical engineering.) 
Therefore, based on prior performance and a low cost estimate, 
Mr. Fowler was awarded a subcontract. Attached please find 
copies of all documents delivered to Georgia Tech by Mr. Fowler. 
The last contact CRT has had with Mr. Fowlr was September 15, 
1984. He has since not responded to repeated phone calls or 
certified mail. The Georgia Tech Legal office (see attachments) 
is pursuing legal recourse. 
Mr. Fowler billed and was paid $3,471 for labor, equipment, and 
shop cost from June 1984 through Sepember 13, 1984. The contract 
was cancelled when Mr. Fowler refused to correspond with Georgia 
Tech. Mr. Fowler has not turned in purchased or prototyped 
equipment as per subcontract requirements. 
Conclusion  
This project succeeded in initiating research that has since lead 
to the successful development of a portable reading machine for 
the blind (see attached color photocopy). The failure of the 
subcontractor delayed our progress, but the goal was subsequently 
met with the prototyping of Kea Strozier's machine. Legal 
4 
procedures have been initiated to resolve any improprieties 
related to the contract. 
Information assembled during the course of this project was 
utilized in the subsequent reading machine project and relieved 




Lane L. Fowler 
110 Oak Terrace 
Lawrenceville GA 30245 
December 14, 1983 
Anthony J. Bradshaw 
Center for Rehabilitation Technology 
College of Architecture 
Georgia Tech 
Atlanta GA 30332-0156 
Dear Mr. Bradshaw: 
Lane L. Fowler proposes to do the following work on a contract 
basis for the Center for Rehabilitation Technology. 
This work consists of a computer which will act as an optical 
scanner. The computer with adequate software, not provided, will 
become an optical character recognition system. 
The computer shall be portable, and have the capabilities of 
voice synsthesization. The computer shall also be expandable for 
device and memory. 
The work will entail: 
Engineering cost 	(125 @ $36.00) 	  4500 
Shop Cost 	  600 
Special equipment 	  1000 
Prototype cost 	  550 
Parts (not covered in shop cost) 	  710 
Lau 
This proposed budget is on a pay monthly basis. The duration of 
the project will be eight months. After completion of the 
project, full plans and the first production run will be given to 
the Center for Rehabilitation Technology for their discretion. 
Sincerely, 
/-* 
Lane L. Fowler 
L. 	Fc..w: . : - 
110 0:A: Terrace 
Lawrenceville, Ga. 
:3024'5 
July 18, 1984 
Hnthon.2 Bradshaw 
6eor ,3ia Tech 
CRT 
Colle.i-Ele Of (-41 - chit.--,!cure 
Ga 3032 
Dear Mr. 8radshaw 
This report is for the month of July, one month into the 
project. 
DurinT, the past several weeks I have been doin-4 research with 
the cameria Element and tr.:lino. to work out the bus for the 
Fairchild F9445 CPU which is to be the heart of the project. 
1 have incountered several problems. The main problem involves 
the ima.De cameria. Ther.=, are just over 16,000 elements in the 
cameria which are to sent to the computer for processinsq at least 
four times a second. The Er6blem involves the time it takes to 
transmit the data from the cameria to the CPU, the CPU dries not 
have the time to wait for this data nor there may not be enough 
time to receve all the data from the cameria. The soluation is 
to One not read all the data from the cameria, just read every 
other element or just read a few verical lines of elements which 
should give sufficent resulation for the CPU to process the 
image. Two, would use an additional CPU like a Motorola 6801 
to receve the data and store it into memory for later use by the 
F9445. Both of these soluations could be used to improve the 
sPeed of the project. 
The second problem has to do with the F9445 bus system, A 
bus is the word used to discribe the interlinking Of devices to 
the CPU which enables then to communicate to each other. The 
Problem involves the memory used to store the data from the imase 
cameria due to funny timing and structure of the bus the memory 
is selected is 32k byte ..7.ements, which is very stranse to the 
common world of micro computers. I have not come UP with a 
soluation to solve the stranse buc ,.  problem with the F9445. At 
this time there seems to be needed 3 CPU's for Cyclops to peform 
a it's best, a 6801 to handle the input of the data from the 
cameria the F9445 to handle the processins of the data and a 
Zilos ZSOB to handle the output Of the data from the F9445 to 
the speech device, internal or external. This lists the Progress 
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'Ld-ne L. Fowler 
Inclosed: invoice for Jul'. 
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ColleT.Jo Of Architecture 
0tianta. Ga 
Dear Mr. 	 ha. 
This is the IHOOICE for the monthe of July. 
This Invoice is from 15 June to 15 JuA9. 
Labor; 
Research on cameria and research on the F9445 CPU. 
27 Hours @ 36.Q0 per hour 972.00 
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972.00 
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Lane L. Fowler  
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(.1.) 
• Hr. Anthony J. Bradshaw 
Georsia Tech 
Ceni.er 	r.:e habj]itation 
Technolosy 
Collese of (!rchltec*ure 
Otianta 6A. 3O332 
Contract: 1-D-4-627 
Dear Mr. Bradshaw, 
Durins the last month I have been doins research with the 
imase cameria. 	The followins rer-ort is the work done durins 
this time - period. 
The heart of the cameria unit is the optic chip. The chiP 
was developed and is manufactured by Micron Tec'hnolosy, inc. 
The optic chip is composed of 65,537 individual imase sensins 
elements c a lled 	 These pixels are orsanized into two 
rectan ,31ez (oft.r's re,:ferrd tc, asarray s ) of 12:: by 256 pixels 
each. All thousht Cyclops will only use one array, the imase 
(in our case a character) is focused onto the optic chip, a 
dielital representation of the imase is "exposed" on the optic 
chip, the the imase is transmitted - to Cyclops and stored into 
the main memory area and processed by the Main processor. 
Several problems arose, the major bein-s a consern for the 
time (speed) it took to transmit a imase from the cameria to 
the main memory. At the besinnins of the test the maiam speed 
of the chip prohibited 61 ,e to transmit a imase several times a 
second. But I was able to increse the speed of the chip to 
a ranse of 153E00 bits per second which will allow a fair imase 
to be exposed and transmitted in about 200 millaser- c.nds., 
The cameria will have to be connected to a input computer 
to better handle the data and better use the time to rroress 
the information already receved. There are two oPtions which 
can be used. The first is to use a Motorola VIC6801 which is a 
full .8 bit micro computer in a 40 rin packase, the 6::::01 has a 
13Pin I/O Port built into the rackase which will allow direct 
connection to the processor and little interfaceins will be 
re.quired. 
The second choise is to use a Zilos .„7-88 central 
Processins unit (CPU), Whic is a widely used CPU in the 
industry this chip does not have the atvantase of a built-in 
port but it is more Powerful in softWare develort. 
The Pocesso will be connected to the master bus system of 
cyclors CPU system. The cameia processor will load the data 
directly into the Pasins memory used by the Fairchild F9445 so 
the cameria (sub-)processor may load • the data into the memory 
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NO invoice was turned ih due to lac:k of funds and tru s t of 
beiwo 	 by CRT and Geor9ia Tech. 	I hope this r-roblefil 
has been solved. 
Sincerjy, 
Lane L. Fowler 
NCES FOR CONTRACT 1-D-48-627 JUNE JUNE SEPT 
1pOR3 SPENT ON HARDWARE @ 36.00 14 27 20 
ABOR,Ca.:7:T 	- 	- 504.00 972.00 720.00 
OJIRMENT REIMBURSABLE 550.00 :275.1::10 
INOP COST 325„00 125.00 
r-,-....c. 	NON 	1 . ...:-:a1A..J6BLE 	Pcilvf....2, 
OTAL COST SEHT TO TECH 1379.00 972.00 1120.00 
Georgia Institute of Technology 
A UNIT OF THE UNIVERSITY SYSTEM OF GEORGIA 
ATLANTA. GEORGIA 30332 
OFFICE OF CONTRACT AOMINISTFiAT ION 
	
Telex 542507 GT RIOCAATL 
Fe. (404) e94.3 2D 
Phone 1404) 894. 6921 
April 5, 1985 
CERTIFIED - Return Receipt 
Mr. Lane Fowler 
110 Oak Terrace 
Lawrenceville, GA 30245 
Subject: Subcontract No. 1-D-48-627 
Dear Mr. Fowler: 
Mr. Anthony Bradshaw, Georgia Tech's project director for the 
subject project, has informed me that work has not been completed 
on the optical character recognition system. He has also 
indicated that he has been unsuccessful in his numerous attempts 
to contact you. The date for completion of the work has passed, 
and we need to confer with you as soon as possible. 
Please contact either myself or Mr. Bradshaw at once so that 
we may resolve this matter. 
Very truly yours, 
r 	- 
V 
Michael V. Drew 
Assistant Legal Officer 
MVD:bns 
xc: Anthony Bradshaw, Arch V 
AN EQUAL EDUCATION  AND EMPLOYMENT OPPORTUNITY INSTITUTION 
urrice or uontraci morninistrauon 
Centennial Research Building 
Atlanta, Georgia 30332-0420 
(404) 894- 4812 
GEORGIA TECH laa5-195S 
DESIGNNG TOMORROW TODAY 
TELEX: 542507 CTRC OCA ATL 
FAX: 	(404) 894-3120 
October 19, 1985 
Mr. Henry Neal 
Board of Regents of the 
University System of Georgia 
244 Washington Street, S. W.' 
Room 460 
Atlanta, Georgia 30334 
Subject: Non-performing Subcontractor 
Dear Mr. Neal: 
By this letter I am referring to the Board of Regents a 
matter concerning Georgia Tech and Mr. Lane L. Fowler. Mr. 
Fowler was engaged as a subcontractor to Georgia Tech for work 
undertaken by Tech for the Georgia Department of Rehabilitation 
Services. 
Mr. Fowler's contract was for the period of March 1, 1984, 
through October 15, 1984. Mr. Fowler was to design and construct 
a device to act as an optical scanner. He was to be compensated 
at the rate of $36.00 per hour for up to 125 hours, or $4,500.00. 
In addition, he was to be reimbursed construction costs in an 
amount not to exceed $2,865.00. 
During the period of the agreement, Mr. Fowler was paid 
$3,471.00. Approximately 60% of this amount was for personal 
services, and the remainder for equipment and shipping costs. 
Sometime after payment, Mr. Fowler became inaccessible. He was 
last spoken to by_Mr. Anthony Bradshaw, the principal 
investigator for the project, in December, 1984. Repeated 
attempts to contact Mr. Fowler by telephone have proved 
fruitless. A certified letter to his last known residence was 
returned unclaimed. 
Mr. Bradshaw has indicated that he spoke with Mr. Fowler' . s 
father on one occassion while trying to contact the son. I am 
told that his father has encouraged Lane to contact us and 
resolve the situation, but to no avail. 
An Equal Education and Employment Opportunity Institution 	 A Unit of the University System of Georgia 
GEORGIA TECH I6I5-1965 
DESIGNING TOMORROW TODAY 
Mr. Henry Neal ' 
October 19, 1985 
Page Two 
At this point, we feel that Tech has no recourse but to 
attempt by legal means to regain the $3,471.00 paid to Mr. 
Fowler. Your advice or referral of this matter to the Attorney 
General's office would be greatly appreciated. 
Very truly yours, 
. 	• 
Michael V. Drew 
Legal Officer 
MVD:bns 
cc: A. Bradshaw y 
